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A B S T R A C T
This study evaluates the relevancy of the Environment Kuznets Curve (EKC) hypothesis to the environment
problem of the world. To achieve this objective, different aspects of the EKC have been critically reviewed. The
study concludes that EKC growth strategy “grow now clean later” is too much resource intensive and has huge
environmental cost that this planet may not be able to absorb in future. The key recommendations of the study
are that developing countries should follow different growth path than that of the EKC. The growth path that
must be sustainable and less destructive. Since energy is the most important determinant of the pollution,
therefore, the governments should frame a special policy for renewable energy by taxing the fossil and
subsidizing the renewables.
1. Introduction
The Environmental Kuznets Curve (EKC) emerged as the main
notion to define the relation between income and environmental
degradation at the start of the 1990s. It was Beckerman [1] who first
voiced “too poor too green” implies that poor countries do not have the
resource to protect the environment, only rich countries have the
resources to implant green technologies to tackle the environment
issues. The world development report (1992) also established the same
that environment issues generated by economic growth can be over-
come by more economic growth. These studies placed the basis of the
literature of the income environment relation at the early 1990s. The
first empirical studies about the EKC were Grossman and Krueger [2]
and Shafik and Bandyopadhyay [3] that found a nonlinear inverted u-
shaped relationship between income and pollution.
The EKC hypothesis postulates that at early stages of economic
development industrialization and urbanization deplete natural re-
sources and generate urban and industrial wastes. At this stage,
economic growth and pollution are positively related to each other.
As the processes of industrialization continues, technology improves,
services expand and as a result pollution starts to reduce [4]. On
demand side, people start valuing the environment at higher income
level, therefore, they start demanding quality environment at advanced
stages of economic development. As a result of these supply and
demand side changes, pollution increases with the increase in income
at early stages of economic development and decreases with the
increased income at the later stages of economic development as
shown in Figure below.
The EKC led many commentators of economic development to
believe that environmental problem associated with economic growth
are automatically solved at the later stages of economic development.
The advocates of the EKC believe that the proposition that expansion in
economic activities damages the environmental resources of a country,
holds only if a preference, taste, technology and investment in
environment remains static. Nevertheless, in a dynamic economy
technology improves and preferences changes towards a better envir-
onment. Therefore, instead of being a threat to the environment,
economic growth is a source to achieve a decent environment to live in.
Before the emergence of the EKC hypothesis, the debate was on the
http://dx.doi.org/10.1016/j.rser.2017.05.247
Received 11 August 2016; Received in revised form 14 May 2017; Accepted 26 May 2017
⁎ Corresponding author.
E-mail addresses: abid.rashid@iub.edu.pk (A. Rashid Gill), kuperan@uum.edu.my (K.K. Viswanathan), din636@uum.edu.my (S. Hassan).
Renewable and Sustainable Energy Reviews xxx (xxxx) xxx–xxx
1364-0321/ © 2017 Elsevier Ltd. All rights reserved.
Please cite this article as: Gill, A.R., Renewable and Sustainable Energy Reviews (2017), http://dx.doi.org/10.1016/j.rser.2017.05.247
limited capacity of the planet to assimilate urban and industrial wastes
yet the EKC changed the debate from scarceness of environmental
resources to the inevitability of income growth to tackle the problems
of the pollution. Webber and Allen [5] highlighted that “EKC hypoth-
esis has important inferences that developing countries should peruse
for fast economic growth instead of implementing pro-environment
policies. Because economic growth eventually leads to attaining both
environmental and economic goals, whereas pro-environment policies
just slow down the economic growth”. The basic message of the EKC
was “grow first clean later”.
The EKC hypothesis exerted a significant impact on the economic
policies of the developing and developed countries. This hypothesis
also influenced the policies and priorities of IMF and World Bank
which is evident from their pro-growth policies. The fast economic
growth became a major objective of the developing countries to reduce
poverty and unemployment without due consideration of the environ-
ment issues.
The EKC growth path “grow now clean latter” has brought the world
to the environmental changes including global warming and climate
changes. The high-income growth in emerging economies has gener-
ated a very high environment cost in terms of water and air pollution,
deforestation, deteriorated air quality, accumulation of urban and
industrial wastes and loss of biodiversity. These environment problems
have very dangerous implications for the survival of human life.
As per the report of Global Environment Outlook [63], “The
environmental change sweeping the world is occurring at a faster pace
than previously thought, making it imperative that governments act
now to reverse the damage to the planet. These worrying trends are
also making it increasingly hard for the world to feed itself”. Similarly,
Martin [6] reported that “A new United Nations report warns that
pollution and global warming are causing millions of more deaths than
conflicts. The UN's environment agency has called for an urgent roll-
back on harmful substances and fossil fuels”. Similarly, as per the
report of National Aeronautics and Space Administration (NASA),
March 2017 was the second warmest month since from 137 years.
Given the massive environment and human cost of economic
growth of present day economies, there is a need to critically evaluate
the EKC growth strategy “grow now clean latter”. In this backdrop, this
research critically appraises the suitability of the EKC hypothesis to the
environmental problems of the day with a specific focus on developing
countries.
2. The incomplete and inconsistent environment data and
estimation issues
One of the major criticism on the EKC is that it is demonstrated
only for selected indicators of environmental degradation. The data of
some of the pollutants is not common even in advanced countries.
These pollutants are toxic, unregulated, untested, unrecorded and have
caused dangerous diseases, including birth defects and even deaths.
Although, developed countries have started to gather information
about theses pollutants, however, these pollutants are still unregulated
in most of the world. Resultantly, these pollutants could not be
included by the EKC studies. As Liu [7] pointed out that due to the
lack of consistent data, it had not been possible to test the EKC for the
impact of industrial pollution on human health.
Similarly, most of the studies on the EKC employed the data about
pollution since from the 1970s. And according to the Vincent [8],
advanced countries have turned their EKC before this period, therefore,
any inference based on this time period cannot be considered valid.
Likewise, the empirical estimation of some environmental issues like
soil erosion and underground water pollution is not possible due to the
nature of the data. Thus, the empirical studies about the EKC that are
based on partial measures of pollution cannot be generalized.
Furthermore, the literature about the EKC is not rigorous econo-
metrically. The empirical output of the EKC studies is too much
sensitive to the specification of the variables and functional form of
the model. Similarly, the issues of model adequacy and omitted
variables biases have not been addressed in these studies. Müller-
Fürstenberger and Wagner [9] and Aslanidis [10] strongly criticized
the methodology and estimation techniques of the EKC studies.
3. The EKC is not unique for local and global pollutants
The empirical studies about EKC have employed different indica-
tors of environmental degradation. Some studies like Stern and
Common [11], Culas [12], Managi and Jena [13], Orubu and Omotor
[14], Jayanthakumaran and Liu [15] and Wang et al. [16] used local
pollutants like sulfur dioxide (SO2), water pollution and deforestation.
While the studies like Zanin and Marra [17], Chandran and Tang [18],
Lau et al. [19], Tan, Lean [20] and Bölük and Mert [21] used a global
pollutant like Carbon dioxide (CO2) as a measure of environmental
degradation. The results of the empirical studies about the EKC varies
depending upon the type of the pollutants under investigation.
Most of the studies that have employed local pollutants as a
measure of environmental degradation found the empirical support
for the existence of the EKC relation between income and environment.
The local pollutants like SO2, Nitrogen Oxide (NOx), suspended
particulate matter (SPM) and water pollution are the pollutants that
have the damaging impacts on the human beings and the environment
of the area where they are generated. These pollutants are easy to
separate spatially as compare to global pollutants and can be contained
with the comparatively low cost of economic growth. When the income
of the people grow, they demand quality environment like clean water
and clean air. As a result, governments strengthen the environmental
laws and invest in clean technologies, therefore, local pollutants start to
decrease with the increased income. Shafik and Bandyopadhyay [3]
pointed out that “because of the greater local benefits of abatement,
local pollutants tend to decline with income when countries reach the
middle-income level, while global pollutants continue to increase”.
There are many empirical studies that found the empirical support for
inverted u-shape EKC. As Deacon and Norman [22] found that wealthy
nations had been successful in controlling the S02 as their income
increased. Brajer, Mead [23] also observed EKC patron for SO2 in
China. Similarly, Miah, Masum [24] found that SO2 followed the EKC
trajectory in most of the cases while NOx followed only in case of
developed countries. Orubu and Omotor [14] found suspended parti-
cular and organic water pollutants followed EKC trajectory in Africa.
Chiu [25] found deforestation have decreased after the rise of income
to a certain level in 52 developing countries. Likewise, Farhani, Mrizak
[26] observed EKC patrons in case environmental sustainability index
and income in North African and the Middle East countries.
The global pollutants like CO2 are not detrimental to the area where
they are being generated, rather they are considered responsible for
global warming. Owing to the transboundary effect of global pollutants,
the governments do not take actions to control these pollutants.
Furthermore, there is also a chance for the states to be benefited from
the environmental actions of other countries against global pollutants.
The studies like Aslanidis and Iranzo [27], He and Richard [28], Miah,
Masum [24] Naglis-Liepa [29], Wang [30], Alonzo and Puzon [31],
Tan, Lean [20] tested the EKC for global pollutants like CO2 and did
not find any unique patron for the EKC. Some studies found that the
EKC turned at very income level. The developing countries are well
below to that income level, therefore, they would increase the emis-
sions with further economic growth.
Hence, it can be stated that the slope of the EKC largely depends
upon the type of the pollutant under investigation. Most of the EKC
empirical studies found EKC transition true in the case of local
pollutants, however, there is a rare support for the EKC in the case
of global pollutants. Therefore, it can be concluded that the empirical
literature about the EKC does not offer the answer to the many critical
questions.
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4. Different growth history
As per EKC hypothesis, the developing countries of the day are on
the upward slope of the EKC while, the advanced countries are on the
downward slope of the EKC. According to Panayotou [32], the
developing countries are on the stage that the UK has crossed 150
years ago, the USA 100, and Japan 50 years ago. The economic growth
in theses developed countries of the day was also accompanied by rapid
growth of pollution, however, now they have reversed these trends.
Nevertheless, this does not suggest that this growth path would also be
available to the developing countries of the day. According to Grimies
and Roberts [33], the advanced countries were able to follow the EKC
patterns because of their colonial history. They used the low price
primary goods of their colonies for rapid industrialization, therefore,
exploited the markets of their colonies. Cole [34], highlighted the same
that developing countries of the day might not face same international
and domestic environment of growth that were available to developed
countries of the day. Similarly, Nahman and Antrobus [35] pointed out
that EKC growth patterns might not be obtainable for the under-
developed countries of the day. Furthermore, Lentfer [36] pointed out
that neoliberal models of economic development did not consider the
ecological boundaries of the earth and ignored the fact that rich nations
had colonial roots against the present developing nations.
It is also voiced that developed countries are cleaner because they
have transferred the pollution-intensive manufacturing to developing
countries. Resultantly, the global pollution has not come down rather
has been displaced. This relocation of the pollution from advanced
countries to developing the world is known as Pollution Haven
Hypothesis (PHH) in income environment literature. Stern and
Cleveland [64] raised the same concern that in this limited planet,
the developing countries of the day would not be in a position in future
to locate other places to shift their pollution-intensive industries as
advanced countries did in past.
Hence, it can be concluded that under the present conditions,
developing countries will face a different and a tough task then the
advanced countries to curtail the pollution and to climb on the falling
part of the EKC. There is no warranty or a law that present developing
countries of the day would follow the historical growth experience of
the advanced countries.
5. Consumption and pollution
One of the main criticism of the EKC hypothesis is that it explains
only how production process becomes environment-friendly over the
time as a result of economic growth. It does not take the evolution of
consumption with the economic growth into account. Martinez-Alier
[37] raised doubts about the basic assumption of the EKC that once the
people become rich they become more careful and conscious about the
environment. The available evidence is also not conclusive in this
regard. Similarly, Kaika and Zervas [38] pointed out that EKC focused
only on domestic production and ignored the impact of consumption of
imported goods on the environment. Furthermore, Cole [34] pointed
out that the EKC has ignored the income elasticity of demand for dirty
goods. If the demand of dirty goods1 remains same at higher income
level, then developed countries would import these goods from
developing countries to meet the demand. As a result, the environ-
mental improvement caused by technological advancement will be
offset by the rise of mass consumption and total effect of economic
growth on pollution would result in more pollution. As O'Sullivan [39]
reported that industrial air pollution has caused about 3.5 million
deaths per year, and some harmful effects of the industrial pollution are
being shifted from consuming nations to producing nations by the
international trade. Zhang, Jiang [40] also indicated that high mass
consumption in Western European and the USA harmed the human
health in manufacturing countries such as China and other developing
nations.
On the same footing, Wagner [65] pointed out that developed
countries still had unjustifiable consumption patrons evinced by high-
level Green House Gasses (GHG) emissions and urban wastes despite
the significant technological advancements in these countries. These
consumption level would lead to again rise of pollution and a cubic
EKC. Likewise, Turner and Hanley [41] and Sorrell [42] also detected
that pollution again starts to increase gradually after reaching a high
level of income owing to increased demand for luxuries and electronics.
The EKC assumption that economic growth raises the possibility of
the introduction of modern and less polluting technologies that may
push down the pollution per unit of GDP is also questionable. There is a
chance that absolute level of pollution would go up with the increase in
economic growth and the total effect of technological changes on
pollution is ambiguous yet.
6. Are the losses of pollution reparable?
The assumption of the EKC that environment losses of economic
growth can be recovered at the later stages of economic development
also criticized by many researchers. According to Dasgupta, Laplante
[43], EKC might work only for some specific air and water pollutants. It
might not applicable in the case of the pollutants like (carcinogenic
chemicals). These pollutants are considered irreparable and remained
unregulated almost everywhere. Sinha [44] also, claimed that environ-
mental losses of industrialization are too complicated to reverse. He
cited the example of a brownfield2 from the USA where the transfer of
pollution-intensive industries to developing countries have caused
some apparent decrease in water and air pollution, however, the
income growth has not been effective to eradicate groundwater and
soil pollution of industrial activities. He maintained that local govern-
ment and state governments of the USA have spent billions of dollars
for the improvement of brownfield nevertheless, millions of polluted
properties still exist in the soil and it would require a long span of time
with the large sum of money to recover these environment losses. He
concluded that the proponents of the EKC formed their interpretations
about income environment relation on the base of imperfect informa-
tion about environmental degradation and continuously obscured that
environmental losses can be easily recovered with institutional ar-
rangements, better technologies and investment in environment pro-
tection.
Similarly, Gallagher and Thacker [66] highlighted that developing
countries were specializing in pollution-intensive industries. These in-
dustries would generate soil and groundwater pollution and irreversible
damage to the environment. They asserted that it would require huge
amounts of capital to heal these environmental losses. Hence, it can be
concluded that the EKC studies mainly focused on certain water and air
pollutants and did not focus on several toxic and poisonous compounds
produced by industrialization. These compounds still exist in the brown-
fields of developed countries. The developing countries of the day
following the “grow now, clean up later” growth path energized by the
EKC literature have ignored the consequence of industrialization.
7. Is EKC growth path Pareto efficient?
The EKC growth strategy “grow now clean later” is highly resource
intensive, therefore, cannot be termed as Pareto efficient.3 According to
1 These are the goods that have most pollution-intensive production process.
2 “The Environmental Protection Agency (EPA) defines a brownfield as "real property,
the expansion, redevelopment, or reuse of which may be complicated by the presence or
potential presence of a hazardous substance, pollutant, or contaminant”
3 “Pareto efficiency is an economic state where resources are allocated in the most
efficient manner, and it is obtained when a distribution strategy exists where one party's
situation cannot be improved without making another party's situation worse”.
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the report of IEA [67], Australia produces 17.3-ton carbon emission
per capita while, the USA produces 16.5, Canada 15.9, South Korea
12.3, Japan 10.1, European Union 6.7 and China 5-ton carbon
emission per capita per year to maintain economic activities. These
developed countries have such a high environmental cost to maintain
economic activities that this world would not be in a position to bear in
future. Nuccitelli [45] reported that present developed and developing
nations of the world are dumping 35 billion tons of CO2 into the
atmosphere every year. Resultantly, future generation would not find
the space to grow.
Similarly, the emerging economies that have been in hot pursuit of
economic growth, now are facing severe problems of water and air
pollution. As per the report OCDE [46], “the impact of pollution on
health including premature death in OECD countries and in India and
China is $ 3.5 trillion per year and in some countries like China this
cost is more than 10% of the GDP”. Rohde and Muller [68] reported
that a “particular matter (PM2.5) in China is responsible for 1.6 million
annual premature deaths and in India the problem is even worse than
China”.
Furthermore, given the present consumption patron where the rich
people use more resources, increase in wealth would lead to more use
of environmental resources. It would be a zero-sum game on one side
we add wealth and on the other side, we deplete the environment
resources. The pollution abatement technologies are too costly to afford
for developing countries. Pollute first and clean later with expensive
technologies and due to high mass consumption at the advanced stage
of development again rise in various types of pollution, therefore, this
growth model would always keep generating the environmental
problems. There is enormous social and environmental cost of the
process of economic growth that reverses the trends automatically.
Thus, it can be concluded that the EKC growth strategy “grow now
clean later” is not the most efficient in terms of resource usage.
There are suggestions that if the environment is dealt with the
economic growth simultaneously, then these extraordinary losses of
environmental degradation can be avoided. According to Stern [47], if
we care environment at early stages of economic development, it will
cause 1% loss of global GDP while without environment action the loss
of environmental degradation will be equal to 5–20% of global GDP.
Later on Stern increased the cost of environmental action to 2% of
global GDP. Timm [48] reported that ignoring the actions regarding
the environment could cause 9% loss of the USA GDP. These losses are
in the form of decreased agriculture output, coastal erosion and
flooding, extreme weather events and a blow to food production. He
further reiterated that if the USA delays environment actions, the
losses of environmental degradation can increase to even 40% of its
GDP.
Hence it can be concluded that grow now clean later is not a Pareto
efficient scheme. If the environment and economic growth are con-
sidered simultaneously important then environment losses can be
minimized.
8. Can technological growth overcome the environment
losses of the economic growth?
The EKC claims that technological growth and environmental
awareness resulting from economic growth would ensure environmen-
tal improvement at the advanced phases of economic development. The
question arises whether the technological changes taking place around
the globe can reverse the alarming pace of environment degradation.
This cannot be answered easily as there is no gauge to measure these
opposite changes. However, some examples of recent technological
growth taking place around the globe in energy, transport and industry
are cited.
As per the report of Neslen [49], “ Europe will likely get more than
half of its electricity from renewable sources by the end of the next
decade” and Arthur [69] reported that “On an unusually windy days,
Denmark found itself producing 116% of its national electricity needs
from wind turbines”. According to the report of Mace [50] “The
Scottish Government has granted consent for the world's largest
floating offshore wind farm to be developed off the coast of
Peterhead.”. According to Gonzalez [51], “Carbon emissions apparently
had stopped increasing last year as the world chose renewable and
sustainable energy. In 2015, solar capacity grew by 32.6% while wind
power by 17.4%. Additionally, The U.K.'s renewable energy capacity
grew by 4.8%, while Germany had 10.9%, and the U.S. by 19.7%”.
Daniel Cusick [52] reported that “2016 saw a growth of 8.7% jump in
global renewable energy capacity from 2015, according to International
Renewable Energy Agency (IRENA). China, Europe and the United
States now account for 62% of the world's total installed renewable
capacity”. He further reported that “more than half of electricity
generation capacity added to the U.S. grid in 2016 came from renew-
able resources”. He also reported that “The world's leading internet
Services Company is expanding its climate and clean energy commit-
ments, by 2017 it will meet 100% of its corporate energy demand with
carbon-free energy”. Hill [53] reported that “China's National Energy
Administration has announced the suspension of 104 planned and
under-construction coal power projects, with a total capacity of 120
gigawatts, in a move to step into a global clean energy leadership role”.
The USA, China and the Europe are the largest, second largest and
third largest economic zone of the world consecutively. Therefore,
these technological advancements in fossil-free energies in these major
economies of the world would have a very substantial impact on
curbing environmental degradation and global warming.
According to Borgmann [54], “The Emirate of Dubai set a new
world record for the cost of solar power. It is as low as 3.00 U.S. cents
per kilowatt-hour (kW h). This beats all available fossil-fuel options in
Dubai on cost”. According to Farmer and Lafond [55] “Since the 1980s,
panels to generate electricity from the sunshine have got 10% cheaper
each year. That is likely to continue, the study said, putting solar on
course to meet 20% of global energy needs by 2027″.
Contributor [56] reported that “in much of the United States, wind
and solar are the cheapest forms of power available. Analysts found
that new solar and wind installations are cheaper than a new coal-fired
power installation just about everywhere—even without subsidies. The
cost of renewables continues to fall rapidly. Since just last year, the cost
of utility-scale solar has dropped 10%, and the cost of residential solar
dropped a whopping 26%. The cost of offshore wind declined by 22%
since last year”.
Owing to expensive clean energy technologies, they have not been
affordable for the poor countries. Therefore, this recent advancement
in terms of reduction in cost would make renewable energies affordable
for developing countries.
Parke [57] reported that “Morocco has switched to world's largest
concentrated solar power plant. It could produce enough energy to
power over one million homes by 2018 and reduce carbon emissions by
an estimated 760,000 t per year”. According to Amin [58], “The UAE is
building one of the world's largest solar photovoltaic plants. Additional
projects are in the works in Egypt, Jordan and Saudi Arabia”. AS per
the report of Davidson, Zhang [59] “ China is on track to generate more
than a quarter of its electricity from wind power by 2030 and The
Japanese electronics multinational Kyocera has begun work on world's
biggest floating solar farm”.
World Bank [70] pointed out that 40% GHG of the world are
generated by the energy sector and according to TSP [71], fossil fuels
produce the 67% of total energy. Therefore, the development of a
renewable source of energies around the globe would significantly
contribute to the GHG reduction and environmental degradation.
Pilita [72] reported that “World's largest steel company of Belgium
planning to spend €87 m to use a microbe originally found in a rabbit's
gut to turn a waste gas that contributes to global warming into fuel.
Factories using LanzaTech's technology are also being built in China
and Taiwan”. According to Chan [73], “Researchers in Iceland found a
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new way of tackling climate change by pumping carbon dioxide
underground and turning it into stone. Other carbon capture and
storage (CCS) methods store CO2 as a gas, this new method of burying
CO2 and turning it into stone is cheaper and more secure”. Mcgrath
(2016), reported, “Researchers say they have found the first clear
evidence that the thinning in the ozone layer above Antarctica is
starting to heal. The scientists said that in September 2015 the hole was
around 4 million sq. km smaller than it was in the year 2000. The gains
have been credited to the long-term phasing out of ozone-destroying
chemicals”.
According to Stern (2015), half of the world population is residing
in cities and 75% of pollution is generated from the cities. If cities are
well-managed, efficiently constructed and well governed by local
municipalities then this main source of pollution can be contained.
As Nicholas [74] reported that, “In many European cities, recycling
levels are in the region of 50% of domestic waste, Copenhagen sending
a mere 3% of its waste to landfills, Stockholm reduced emissions by
35% from 1993 to 2010, Copenhagen has reduced its carbon emissions
by more than 40%, New York aims to cut its annual greenhouse gas
emissions by 30% over the period between 2007 and 2030; Los Angeles
plans 35% cuts in emissions between 1990 and 2030; Seoul plans 40%
cuts from 1990 to 2030; and Hong Kong plans 50–60% cuts over the
period from 2005 to 2020″.
According to Greenblatt and Saxena [75], “Self-driving electric taxis
could reduce greenhouse gas emissions from conventional car travel in
the US by 94% in 2030, per a study by Lawrence Berkeley National
Laboratory. These future robcabs would be battery-powered and driven
without human intervention, picking up and dropping off passengers
using automated technologies. Greenhouse gas reductions would be
made by running the vehicles from the electricity grid, which by 2030
will use a greater proportion of renewable power. In addition, human
drivers are responsible for between 20% and 30% of inefficiencies in
vehicles, so the shift to autonomy can use the car in a very efficient
manner. On average, 62% of vehicle miles traveled in the US are for a
single person, often traveling in a much larger five-seater car. To
overcome this inefficiency, the researchers suggest future autonomous
vehicles will include smaller cars designed for just one, or two people,
as well as larger vehicles”.
Transport is the second major contributor to pollution after energy.
Thus, the development of transport technologies and efficient modes of
transportation would contribute to pollution reduction.
King [76] reported that “The G7 nations Canada, France, Germany,
Italy, Japan, the USA and the UK committed to eliminating inefficient
subsidies on fossil by 2025. The leaders of these countries encouraged
all countries to join them in eliminating inefficient fossil fuel subsidies
within a decade”. According to Coady, Parry [60] “Global energy
subsidies, including the social and environmental costs associated with
heavily subsidized fossil fuels, are costing the world's governments
upward of $5 trillion annually. The benefits of the subsidies are flowing
disproportionately to the wealthy countries”.
The largest energy subsidizers are also largest energy consumers.
Energy subsidies aggravate environment problems by making fossil
fuel attractive and by discouraging investment in clean energies.
Therefore, if major economies who are also a major user of the fossil
fuel eliminate energy subsidies, it would be a game changer to tackle
the environment problems. Since the fossil fuel is the main determi-
nant of the world pollution, an international network of the campaigner
working to free communities from fossil and convince investors to
divest from fossil fuels so that there would be a new investment only in
renewables. As per the report of Fossil-Free [61], investors from all
over the world have pledged to divest $5.45 trillion from fossil fuels.
Fossil-Free (2017) claims that similar type of campaign has been very
successful in the case of advertisement of tobacco, violence in Darfur,
and apartheid policies of the South African government. Therefore,
they are very much hopeful to have a great impact on investment in
fossil fuels that is the most significant determinant of pollution.
8.1. The environment changes
On the other hand, environmental changes are also taking place at
an alarming rate. According to Milman (2016), “ocean water has
absorbed more than 90% of the excess heat and nearly 30% of the
carbon dioxide generated by human consumption of fossil fuels”. Davis
[77] also reported that oceans are getting warmer and acidic day by
day. Similarly, Milman (2016) reported from the data 2002–2014 that
the oceans were intensifying about 1.4 mm a year resultantly, there was
very chance severe storm. Furthermore, [62], the Greenland ice sheet
continued to have an increasing melting trend. It has enough ice to
cause many meters of sea level rise. Right now, 150 million people live
within a meter (3 feet) of today's sea level. Therefore, this rise in sea
level would have enormous social and economic consequences.
Nowadays the life is fully occupied with packaging food and we have
become addicted to the plastic. If these trends continue, our ocean will
be outweighed by the trash that would have serious implications for sea
and human life.
As per the report of Met-Office [78], “2015 was the warmest year in
a record dating back to 1850. Experts from Met Office Hadley Centre
and the University of East Anglia's Climatic Research Unit produce the
HadCRUT4 warned that global warming is sloping climate into
‘uncharted territory’. Met Office and NASA data confirmed that the
year 2015 smashed the record for the hottest year since reporting
began in 1850″.
Carrington [79] warned that extraordinary temperature levels
indicate, more floods, more wildfires, more heatwaves and more
hurricanes would be in near future.
There are the warnings of the climate scientists, that global
warming, ocean heating, drought and bleaching of Reefs have reached
to record levels and have serious implications for the future.
Sample [80] noted that “air pollution has become a major con-
tributor to the stroke for the first time and it has severely harmed lungs,
heart and brain of the human beings worldwide”. Per Slezak [81]
“emissions of reactive nitrogen have increased more than 10-fold over
the past 150 years, contributing to deaths from air and water pollution
and have countless other impacts including acid rain and degradation
of ecosystems such as the Great Barrier Reef”.
Hence, on one side, the important technical advancements are
taking place in developed countries in all spheres of life and as per EKC
hypothesis, these advancements would reverse the course of environ-
mental degradation. Nevertheless, the fast rate climate changes and
global warming also poses a serious threat to the future of the world.
The technological growth in advanced countries may reverse the
process of environmental degradation as per (grow now clean strategy),
however, from above-cited examples, it can be claimed that economic
growth has an enormous ecological and human cost.
9. Conclusion
The advocates of the EKC depend too heavily on technology to curb
the environment problems resulting from economic growth. Nevertheless,
how to attain the optimal level of technological growth where economic
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growth starts containing pollution, is the issue to be addressed. According
to the proponents of the EKC, technological growth would also alter the
notion of a fixed supply of environmental resources. However, because of
heavy dependency of world economies on fossil fuels, the targets of
COP21 (2015) that developed and developing nations have pledged to
curtail world temperatures to increase from 2 °C above pre-industrial
stages, places a constraint on world economies for growing. Therefore,
economic growth must be sacrificed to contain the pollution. The rich
nations have accumulated a huge stock of carbon in the atmosphere and if
this trend of carbon emission continues, the future generations may not
be able to have growth.
This research concludes that the EKC growth path is resource
intensive and has huge environmental and human cost. The poor
people live on environmental resources and if these resources are
destroyed for economic growth, their well-being cannot be increased.
Moreover, clean water, clean air and clean soil are the basic human
rights. Therefore, the challenge is not between development versus
environment as EKC suggests, rather it is the environment preservation
that represents the broader meaning of the economic development. We
do not support the EKC argument that poor countries cannot govern
the environment, therefore, they should grow first and clean later.
However, this research does not endorse stopping economic growth
because if we stop economic growth, we would lose all the technological
growth, therefore, we suggest a different development path that is more
sustainable and less destructive.
This research recommends that world needs a new type of devel-
opment that cares growth and environment simultaneously. The
development that decreases poverty by less polluting air and water,
without reducing forests and without damaging the sustainability of
agriculture is needed. The development that generates more and better
food, efficient transport, better electronics, and more knowledge with-
out reducing environment resources and with minimum toxic fallout
must be embraced. Such development is possible and needed for the
survival of the world. There is a need for different models of mobility,
water usage and energy production.
The underdeveloped and developing countries are not the greatest
contributors to climate changes and global warming. These nations,
however, are the victims of environment degradation. Hence, new
development should be based on environmental justice. There is also a
need for a global mechanism to internalize the negative externalities of
the fossil fuels by taxing the fossil fuels and by subsidizing the
renewable energies.
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